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PARTIAL ENGLISH TRANSLATION OF JP06 211934 A 
Claims: 

1 . A process for producing a water- absorbent 
resin having a reduced remaining monomer content, 
characterized in that when monomers containing an 
acrylate salt and/or acrylic acid as main components, 
and a cros si inking monomer , are polymerized in an aqueous 
solvent, followed by, if necessary, neutralization, to 
obtain a water-containing polymer which is then 
heat-dried to produce an absorbent resin in solid form, 
monomers having a dimer acid content of 0.5% by weight 
or lower in the acrylate salt and/or acrylic acid 
monomers are used. 

2. The production process according to claim 1, 
when the dimer acid content is 0.35% by weight or lower . 

3. The production process according to claim 1 
or 2, wherein said water-containing polymer is 
heat-dried by hot air at a temperature of from 110°C 
to 230 °C 

4. The production process according to any of 
claims 1 to 3, wherein a surface of the resin obtained 

byheat-dryingissubjectedtoheatsurfacecrosslinking 
with a crosslinking agent having at least two groups 
capable of reacting with functional groups in the 



polymer . 

5. The production process according to any of 
claims 1 to 4, wherein the remaining monomer content 
in the water-absorbent resin obtained is 10 to 500 ppm. 

Paragraph [0001] on column 1 
(Technical Field of the Invention] 

The present invention relates to a process for 
producing a water-absorbent resin. More specifically, 
it relates to a process for producing a water-absorbent 
resin having a reduced content of residual monomer. 

Paragraph [0004] on column 2 

[Means of Solving Problems] 

In view of the above-described problems, the 
present inventors have devoted themselves to study a 
method of reducing a remaining monomer content in a 
water-absorbent resin without using a compound which 
is normally unnecessary as a component of the 
water-absorbent resin, and as a result, their study has 
led to the present invention. 

Paragraph [0006] on column 2 

In the present invention, the dimer acid content 
in monomers containing an acrylate salt and/or acrylic 



acicl as main components is 0-5% or lower, preferably 
0. 351 or lower, and more preferably 0.3% or lower, based 
on weight. (The rest is omitted . ) 

Paragraph [0007] on column 2 

In the present invention, the dimer acid means a 
dimer generated by addition reaction of two acrylic acid 
molecules as represented by the following formula: 

2CH 2 «CHC00H -> CH 2 = CHCOOCH 2 CH 2 COOH 

This dimer acid is generated in the production of an 
acrylic acid monomer, but most of it is usually removed 
by distillation operation or the like. However, che 
dimer acid is gradually generated during the storage 
of acrylic acid or mixed monomers containing acrylic 
acid and an acrylate salt, and depending on storage 
conditions or atmospheric temperature (particularly in 
summer) , the dimer acid content may reach an order of 
several percent by weight. Since the dimer acid has 
a polymeri zable double bond, it is copolymerized with 
monomers such as an acrylate salt and/or acrylic acid 
by polymerization, and thereby introduced into a main 
chain polymer. At a stage after polymerization, it may 
cause less particularly critical problem and has been 



overlooked. A difficult problem is that the dimer acid 
once introduced into a main chain polymer is decomposed 
by heat in the heat-drying of a water-containing polymer 
to produce acrylic acid again, which remains in a dried 
product as a remaining monomer. Further, the 
generation of acrylic acid by decomposition of the dimer 
acid will also occur when the surface of a resin obtained 
by heat-drying is subjected to heat surface crosslinking 
with a crosslinking agent having at least two groups 
capable of reacting with functional groups in the 
polymer . 

Paragraph [0009] on column 3 

In the present invention, mixed monomers 
containing acrylic acid and an acrylate salt are used, 
the ratio of acrylate salt to acrylic acid is usually 
50 to 90 : 10 to 50 mol%, preferably 60 to 85 : 15 40 
mol%- If the ratio of acrylate salt is smaller than 
50 mol%, the tackiness of the water-containing polymer 
obtained is high, and therefore, it is difficult to 
heat-dry the water-absorbent resin with high 
workability. On the other hand, if the ratio is greater 
than 90 mol%, the pH of the water-absorbent resin 
obtained becomes alkaline, which is not preferred from 
the viewpoint of safety for human skin. 



Paragraph [0015] on column 5 

The amount of Crosslin kable monomer is usually 
0,001%tol0%by weight, preferably 0.01% to5%by weight, 
and more preferably 0.05% to 2% by weight, relative to 
the total weight of monomers and a crosslinkable monomer . 
If the amount of crosslinkable monomer is smaller than 
0.001% by weight, the water-absorbent resin obtained 
exhibits a small strength of gel after water absorption 
and becomes sol form. On the other hand, if the amount 
isgreaterthanlO%byweight, the strength ofgel becomes , 
in contrast, too high so that the absorption performance 
is deteriorated. 

Paragraph [0016] on column 5 

Together with monomers containing an acrylate salt 
and/or acrylic acid, any other polymer i zabl e monomer 
can be used, if necessary, in combination. As said 
monomer, there can be mentioned, for example, 
unsaturated mono- or poly-ca rboxyl ic acids 
[methacrylic acid, crotonic acid, sorbic acid, maleic 
acid, itaconic acid, maleic anhydride, and the like] , 
sulfinic acid group-containing monomers [aliphatic or 
aromatic vinylsulfonic acids such as vinylsulf onic acid, 
allylsulf onic acid, vinyltoluenesulf onic acid, and 



styrenesulf onic acid; (meth ) acr ylsul f onic acids such 
as (meth) acrylic acid sulfoethyi and (meth) acrylic acid 
sulfopropyl? (meth) acrylamidesulf onic acids such as 
2-acrylamide-2-methylpropanesulfonic acid; and the 
like] , phosphoric acid group-containing po 1 yme r i z abl e 
monomers [ 2 -hydroxy et hyl (meth) acr yloylphosphate, 
phenyl-2-acryloyloxyethylphosphate, and the like], 
alkyl (d to C 8 ) esters of unsaturated carboxylic acids 
[methyl methacrylate and the like], (meth) acrylamide 
and derivatives thereof, vinyl acetate, and the like. 
The amount of any other monomer, relative to all the 
monomers, is usually 0% to 30%, preferably 0% to 20%, 
based on weight. If the amount of any other monomer 
is greater than 30% by weight, the absorption performance 
of the water-absorbent resin obtained is deteriorated. 

Paragraph [0019] on column 6 

The polymerization method in the present invention 
may be any of the methods previously known, and may 
include the aqueous solution polymerization method and 
the reverse-phase suspension polymerization method, 
both of which use a radical polymerization catalyst. 
Further, polymerization methods by irradiation of 
radiation rays, electron rays, ultraviolet rays, or the 
like can also be employed. 



6 



Paragraph [0022] on column 6 

In the present invention, the solvent in the 
water-containing polymer is removed by heat drying. 
The temperature for heat drying is usually from 110°C 
to 230°C, preferably from 120°C to 200°C, and more 
preferably from 120°C to 180°C. When the drying 
temperature is lower than 110°C, there is less 
possibility that the dimer acid is decomposed by heat 
when heat drying to form acrylic acid again, but too 
much time is required for drying, which is inefficient. 
On the other hand, when the drying temperature is higher 
than 230 Q C, the degradation or thermal decomposition 
of the resin may occur, resulting in a lowering of 
absorption performance. Further, the rapid 
decomposition of the dimer acid leads to an increase 
in the residual monomer content, even if the drying time 
is set to be short. The temperature during drying is 
not necessarily Jcept constant, and it is also possible 
that treatment is carried out at higher temperatures 
(e.g., from 180°C to 200 °C) in the first half where the 
water-containing polymer has a high water content, 
whereas treatment is carried out at relatively lower 
temperatures (e.g., from 130°C to 150°C) in the latter 
half where the water-containing polymer becomes to have 



a decreased water content. 



Paragraph [0024] on columns 6 end 7 

The method of drying may be any of the known methods . 
For example, water-containing polymer is finely 
pulverized, if necessary, and then, .... (rhe rest is 
omitted . ) 



Paragraph [0025] on column 7 

In the present invention, the surface of a solid 
like water absorbent resin obtained by pulverization 
and particle size control, if necessary, after heat 
drying, is subjected to heating surface crosslinking 
by an ordinary method with a crosslinking agent having 
at least two groups capable of reacting with functional 
groups in the polymer, thereby making it possible to 
produce a water absorbent resin having higher gel 
strength and improved absorption property . (snip) As 
the crosslinking agent used for the heating surface 
crosslinking, there can be mentioned, for example, 
polyglycidyl compounds such as ethylene glycol 
diglycidyl ether, grycer in- 1 , 3 -diglycidyl ether, 
glycerin triglycidyl ether, and polyethylene glycol 
digycidyl ether; polyol compounds such as glycerin, 
ethylene glycol, and polyethylene glycol; and polyamine 
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compounds such as ethyl enedi amine and polyamide 
polyamine epichlorohydr in resins. In these 
crosslinking agents, preferred crosslinking agents are 
polyglycidyl compounds , polyol compounds , and 
5 polyamine compounds . 



Paragraph [0041] on column 11 
[Effects of Invention] 

According to the present invention, 
10 water-absorbent resins having the following effects can 
be produced : 

(1) As can be seen from the results in Table 1, 
water-absorbent resins having a low remaining monomer 
content can be obtained; 

15 (2) No side reactions may be caused at the time of heat 
drying, such as breakage of the main chain polymer or 
breakage of crosslinking points, as in the conventional 
methods for reducing a remaining monomer content, and 
therefore, water-absorbent resins having high 

20 absorption performance can be obtained; 

(3) Water-absorbent resins having small amounts of 
water-soluble components can be obtained; and 

(4) Water-absorbent resins having high safety can be 
obtained . 
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Sft**^0. 18%<DT ^ y A'&lOOg** £ W N' - ^ f ^ X 
^7^1)^7 5 K0.2gfcK^*V*300gfcttiM^ « 

005g, 7 * a /l- tT Xg?0. 0025g*5 X 1/2, 2' -7 / t" 
^ (7^> ? /7'd^<x) />-f Ka^o^^f KO.lgSrJSaJO 

L43& s b35%OTKIkft-t- h y ^A*««li6g«rjft*DU-C 
7^ y yug?c7573- : e/u%4:*fD-r5 bffl&f\z lco'^Tco 

H/?$2cmSSlwfl|gLTI40'-150 < CT-45»rB^^e:^ 

»L**W^»*tt«ttBliJ«* (1) *»fc. 

«Lfc8*S:«lK:*i-. ^^-tt^**3«t^ 

^^n-enm 1 *s ^t^si 2 \z^-r 0 

[0 0 3 0] *JS^J 2-4 

7jk+m[z$Mtzitz&.ft\*niteWi tmw-uT**w 

OR*tt»JIBIiJ«* (2) - (4) «r»fc. COiW 
[0 0 3 1] 5 



9 

1 0 0 3 2 ] Xltff 6 

*&«3gfcJ9-lw*^-8^ou uox;x~2Qftmm 
«WUT«BB*«Slxfc»*tt»na«* (6) «:» 

/to v*?r* 

Ufctt*<r* 1 

[0033] nfam 7 

h y *i*7Bg<!:7* y/u&22g«rtt£A/£o wG>¥**+ 
ytf*T£ y A'TS KO. 2gd3«taBi>f ^V*186gS:ttji 

«BMt**o. oo5 gs r^3^trx8»).oo25g*5J:t; 

l^»S»2cm^«JiLT140-150^T45»|BJRaft«t 

fc. ^bn^RJftteSr, 20-iooy v s/aO«St*fc»» 
t**WO»*tt»Bl3Brt* (7) fc»fc. CO»IBo 

[0 0 3 4] Slkffl 8 
200mlO7 7 T^y^K32.7g, tfH^^TKS 

9. 3g«rftfc** 20-30^11^^) fc48%*lfc^ h 

y ^A*«jK28.0gfc*»Ttw«^lCj(STUTT^ J/W 

Ufc fc r *0. 18%-Cfcofco i W N' - 

^fuy^T; JI/U7; K0.033gSr«» &l-> ifi 

But* y igS:iDx.T*!a"c«wuyta, 
fcn-^-fr^oogfcttia*, y/u^y^^fru- 
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10 

at*<og#»**SrlppnWTi: Lfco &v>T, ?&?Slw 

3BMM£*rtTV\ 3EiaP»M»*tfc, 

R*»b * fcfc»ifrK*«-en-^* 

fi^*fci40-i50^T*40^M^Bftjfti-5r.iiwj: 9;*: 
»HoR*tt»ffi»*fc (8) fc&fc. -OffiJ|gco«# 

10 1 

[0 0 3 5] JtK^J 1 

«Mll fc*5V*T, ^-*-»£*0*o.77%©¥***r 
[0 0 3 6] KKfl 2 

tfcfll tB«I^U-CJt«toK*tt««iaj4» (°) 

[0 0 3 7] ttlfcW 3 
jt*«l fcfcV^r, ^^HWftW>.93%G>¥*{**r 

0gfe?klOg^«»Ufe*»«S:*^-t"5^l4*lS« 1 
[0 0 3 8] Hsttfl 4 

[0 0 3 9] Jt&e»5 
JHkffl 8 ICioV ?-< -e-K^ft^O. 86%<0*S#$r 

»A« (*) fcftfco C<Dl»J|gottfi6jWS*gft*r*lli: 

[0 0 4 0] 
40 [SI] 
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0. 18 


240 


3.2 


59 
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0.09 


110 


3.0 


60 


II 


o 


0.34 


840 


3.5 


57 




4 


0.47 


480 


3.8 


57 


la 


5 


0. 18 


180 


3.0 


61 


<H 


6 


0. 18 


260 


3.3 


58 




7 


0. 18 


390 


7.3 


56 




8 


0.18 


360 


5.1 


58 
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0.77 


1020 


4.2 


57 


jt 


2 


0.77 


310 


11.2 


49 




3 


0.93 


250 


16.1 


47 




4 


0.93 


1380 


8.2 


55 




5 


0.8B 


1260 


6.3 


57 
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[Ell] 01 tt£ifcmi3J;tfJt«miw:fcttS#«tt 
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